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The present study has investigated the application of high pressures (345 MPa for 5 min) in Shrimps (Penaeus 
Merguiensis) and Mud crabs (Scylla Serrata) samples. High pressure processing (HPP) treatment would appear 
to be beneficial in providing freshness and cook appearance to the treated products. According to the results, 
HPP treatments were resulted in semi-cooked appearance of the treated meat, and have improved the meat 
hardness in both products. Separation of meat from the shell in the HPP processed Mud Crab was much easier 
than for Shrimps, which show no significant changes in this matter compared with untreated samples. 
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1. Introduction 
In the seafood industry, consumers always demand high quality minimally processed food that is safe, natural 
flavor and taste and additive-free convenient products. Besides, they look for acceptable physical appearance, 
texture and fresh looking food, which cannot be done by other traditional heat treatments. 
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It is crucial to ensure that these demands are met without losing the safety of the products. Hence, an alternative 
non-thermal processing methods in the food industry is needed [1, 2]. 
On the other hand, consumers who demand fresh foods may be pleased by the refrigerated products, but the 
short shelf-life of these products is a problem as well [3]. Long shelf-life or shelf-stable products can grab 
consumer’s attention and motivate them to buy [4]. All of that adds commercial opportunities for non-thermal 
food processing especially high-pressure products. 
Malaysian locally consumed seafood products are the main target in the experimental work of this study. Marine 
shrimps and Mud Crabs have been known as products that are locally cultured for commercial purposes in tidal 
mudflats of the western coast of Malaysia. Marine shrimp are becoming the most important aquaculture species, 
and considered as the fastest growing sector in Malaysia [5]. Changes of physical characteristics of Shrimps and 
Mud Crab following the HPP treatment were studied in this experiment. 
2. Materials and Method 
Fresh Shrimps and Mud Crabs were purchased from a local fish market (Pazar Awam) in Serdang area at the 
time day a new and fresh stock was arrived. Shrimps and Mud Crabs were randomly harvested by local 
fishermen from the west coastal region of Malaysia. Samples were kept at approximately 10 °C during carriage 
to the lab. Samples were first measured (Figure 1) and packed in flexible containers, and the control samples 
were kept fresh in water. 
  
Figure 1: Measuring of fresh samples, Shrimp (left) and Mud crab (right). 
2.1. HPP Equipment 
HPP was carried out using a 5L pilot-scale high pressure food processing unit at Food Packaging Laboratory, 
Department of Process and Food Engineering, University Putra Malaysia, Malaysia. 
2.2. Processing  
Packed foods were subjected to high-pressure treatment of 345 MPa, followed by five minutes of holding time. 
After the vessel was decompressed, and the containers were unloaded, the processed and untreated samples were 
immediately examined for the separation process and then the meat examined for physical changes. Based 
visual inspection, the descriptive changes between the two groups were explained. 
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3. Results 
3.1. Effect of HPP on Physical Properties of Shrimps 
Figure 2 shows the HPP-treated shrimps after being separation of meat from the shell. No significant differences 
were observed between the HPP-treated and untreated samples in the easiness of removing the shell. 
Nevertheless, there are some changes in the color and texture compositions. 
 
Figure 2: Separation of shrimps’ meat from their shells after a 345 MPa treatment 
As it is clear in figure 3, following the HPP treatment, the color of extracted meat became paler than the 
unprocessed meat, and it was gained a semi-cook appearance. The whitening effect of HPP on the meat was 
clearly observed. The hardness of meat was also changed. HPP treated samples showed significantly increasing 
in hardness comparing to untreated samples. HPP-treated samples swelled after the treatment. 
 
Figure 3: Changes in hardness and volume of untreated samples (left), when compared to 345 MPa processed 
samples (right) meat 
These observations were in agreement with other research that conducted on the effect of HPP treatments on 
some similar species, like Black Tiger Shrimps [6, 7], and Prawns [8]. 
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3.2. Effect of HPP on Physical Properties of Mud Crab 
In the case of Mud Crab (Figure 4), the HPP-treated Crab showed a significant improvement in the separation 
process of meat in comparison to untreated one. It was easier to remove the shell and extract the meat. Same 
sensory changes that appeared in the HPP-treated shrimps had also been observed in these treated Crabs. HPP-
treated samples showed significant changes in color when compared to untreated control samples. The meat also 
becomes harder, stiffer and gained more volume than the control. 
 
Figure 4: Separation of meat from shell in Mud crab after 345 MPa treatment 
4. Discussion 
The observations of the effect of high pressure processing on the color and texture of Shrimps and Mud crab are 
recognized as a general effect of HPP on seafood. The results matched mash with some HPP works obtained 
from works that conducted on other seafood products like Salmon [9], Rainbow Trout and Mahi Mahi [10]. 
HPP prompts changes in muscle enzymes, meat proteolysis, and myofibrillar proteins, as a result, the structure 
and texture of the meat changed during the process [2]. Denaturation of muscle proteins including myofibrillar 
protein in meat can explain the increasing of hardness with elevated pressure. Muscle proteins are unfolded up 
to a pressure of 300 MPa, above that it will result in high denaturation, gel formation and denser structure of the 
meat [11, 12]. Yamamoto, et al. [13] reported that the pressure enhancement in the hardness meat could be a 
result of the denaturation of myosin molecules at pressures that exceeding 100 MPa. Elevated hydrostatic 
pressure causes formation to the structures that contain hydrogen bonds. 
On the other hand, the change of the color of meat as an effect of HPP is can be probably due to the denaturation 
of globin and/or heme displacement. According to Cheftel and Culioli [12], the whitening effect is starting 
between the ranges from 200 to 350 MPa. Another suggestion that the pressure is induced coagulation of 
myofibrillar proteins can be a reason behind the changes of the color of meat [14]. 
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Cruz-Romero, et al. [15] has proposed that the color change is due to the release of iron ions from the muscles 
because of lipid oxidation that caused by the degradation of the major carotenoid pigment. Although, meat color 
is an important parameter in the consumer perception of meat quality. HPP treatment still has less effect on 
color compared to thermal treatments [9, 16, 17]. 
5. Conclusion 
HPP pressurized Shrimp and Mud crab samples were resulted in a semi-cooked appearance of the treated meat, 
and have improved the meat hardness in both of them. Separation of HPP processed Mud Crab meat from the 
shell was much easier than for Shrimps, which show no significant changes in this matter compared with 
untreated samples. Besides the ability of high pressure processing to achieve a satisfactorily microbial safety to 
add value the treated products, this study has also shown that the HPP of Shrimps and Mud crabs can deliver a 
products with cook appearance and hard texture that can be marketed as a ready-to-eat food. 
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